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1   Introduction 
In considering the agreement ([2]) from last RAN3 meeting, this contribution further analyzes the implementation of the Registration procedure. 
2   Detailed analysis 
Registration procedure

The last meeting described three possible solutions to implement the Registration procedure. 

· Option 2a - Registration via SCTP ([3]): the HeNB includes in the hostname of the SCTP INIT chunk its HeNB ID which the X2GW stores together with the source IP address of the SCTP INIT chunk. There are two issues remain to be verified: if the hostname must be coded in ASCII, and whether the limitations for the signalling of IP@ prevents the use of multi-homing. 
According to RFC4960, the Host Name field contains a host name in "host name syntax" per RFC1123 Section 2.1 [RFC1123].  RFC1123 further refers to RFC952, which defines: A "name" (Net, Host, Gateway, or Domain name) is a text string up to 24 characters drawn from the alphabet (A-Z), digits (0-9), minus sign (-), and period (.). The eNB ID is a bit string. So current IETF does not support encoding the eNB ID in the Host Name field. If it is really required, one possible idea would require to structure the eNB id e.g. into groups of three bits and consider them as octal digits that could be represented then as characters. Next it would need to add some more information around it to make this string suitable for DNS (see e.g. how MNC and MCC are used to generate information useable in DNS.) Something similar has been done many years ago for E.164 telefone numbers (ENUM), where e.g. +4989515918066 was converted into 6.6.0.8.1.9.5.1.5.9.8.4.9 (see RFC3761). Again, this needs to be discussed in IETF. 
Using the Host Name field to carry the eNB ID also requires the operator to deploy a new DNS database which can translate the eNB ID into the IP address. This may be difficult in case of network sharing when the X2-GW and (H)eNBs belong to different RAN operators. This adds more cost and effort for deployment. 
· Option 2b - Registration via X2 setup ([4]): When the eNB discovers the HeNB, it triggers the enhanced TNL address discovery and gets two IP@: the one of X2GW and the one of HeNB. eNB triggers X2 setup Request message to the X2 GW including the target HeNB ID and the target HeNB IP@. The X2GW stores this information as registration. This solution raised the concern by several companies that it reintroduces a flavour of G2C. The main argument for this option is to keep current principle that X2 Setup Req/Rsp is the 1st msg over X2 interface. But this is not valid due to the use of X2 MESSAGE TRANSFER procedure. In addition, this would overload the X2 Setup procedure with additional (and not originally intended) functionality and would introduce too many exceptions for IE handling, e.g. separated IEs would need to indicate ignore content of mandatory IEs. As a conceptual choice, we would like to see that Registration at the X2-GW is preferable to be decoupled from the X2-Setup procedure protocol-wise.
· Option 2c - Registration via X2AP: a new X2AP message is used for the registration procedure. Concerns were raised about the “first” X2AP message and termination of X2AP in the X2 GW. While we admit this may be an issue, but one need to remember that this is already not valid due to the use of X2 Message Transfer procedure. If the concern is about the new procedure, then one variation to Option 2c is to enhance the X2 Message Transfer procedure to support the Registration. This can be done easily via setting the Target eNB ID IE and X2AP Message IE to Optional.
· For Registration: the (H)eNB send an X2 MESSAGE TRANSFER message only containing the Source eNB ID IE, without the Target eNB ID IE or X2AP Message IE.

· For normal operation after Registration: the (H)eNB send an X2 MESSAGE TRANSFER message containing the Source eNB ID IE, the Target eNB ID IE and the X2AP Message IE. 
9.1.x 
X2AP Message Transfer

· This message is used for indirect transport of an X2AP message between two eNBs. 

· Direction: eNB ( eNB

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	RNL header


	M
	
	9.2.x
	
	YES
	reject

	X2AP Message
	O
	
	OCTET STRING
	Includes any X2AP message 
	YES
	ignore


9.2.x
RNL Header 
The RNL Header IE indicates the target eNB ID and source eNB ID. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Assigned Criticality

	Target eNB ID
	O
	
	9.2.22
	
	ignore

	Source eNB ID
	M
	
	9.2.22
	
	reject


In a summary, Option 2c is better.
Proposal 1: enhance X2AP Message Transfer procedure for Registration.

3   Conclusion and Proposals
This contribution analyzed the possible solutions to implement the Registration procedure. Our proposals are:

Proposal 1: enhance X2AP Message Transfer procedure for Registration.

The draft Stage-2 CR can be found in ([5])
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